Abstract. The various existing models for predicting the maximum stable drop diameter dma x in turbulent stirred dispersions have been reviewed. Variations in the basic framework dictated by additional complexities such as the presence of drag reducing agents in the continuous phase, or viscoelasticity of the dispersed phase have been outlined. Drop breakage in the presence of surfactants in the continuous phase has also been analysed. Finally, the various approaches to obtaining expressions for the breakage and coalescence frequencies, needed to solve the population balance equation for the number density function of the dispersed phase droplets, have been discussed.
! Introduction
Mechanical agitation is a commonly employed method for generating and maintaining a dispersion of one liquid phase in another. Two approaches are available to quantitatively predict the rates of heat and mass transport in such dispersions. The commonly used approach considers all the drops existing in the vessel to be identical in size, and as having identical properties. Thus, an average drop size, an average transfer coefficient and a uniform driving force are used. The average drop size, called the "Sauter mean diameter', d32, is defined in such a way that the total surface area available for transport is conserved. The area per unit volume of the dispersion can then be calculated by a = 6~/d32.
As d32 does not have a theoretical basis which can be exploited for its prediction, D K R Nambiar, R Kumar and K S Gandhi attempts have been made to predict dmax, the diameter of the largest drop that cannot be further broken in the vicinity of the impeller. The value of d32 is then determined from dmax by dividing it with an empirically obtained factor (lying between 1.5 and 1"6 for most systems). The main difficulty with the averaging method is that it bypasses the fact that most transport processes can vary widely from drop to drop. Schumpe & Deckwer (1980) have shown that averaging can lead to results significantly different from those obtained experimentally. Further, the mixing of the dispersed phase depends on coalescence and breakage of drops which occur at finite rates, whereas the averaging technique assumes infinite rates of coalescence and breakage. A prelude to such work that accounts for these processes must be the description of just the coalescence and breakage processes. Thus attempts are being made to consider individual drop sizes along with their rates of coalescence and breakage to obtain a more realistic description of a stirred dispersion. This is achieved through the frame work of population balance equations (Hulburt & Katz 1964) . The number balance equation for the dispersed phase droplets can be written as:
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The first term on the right hand side of the above equation represents the rate of formation of drops of size v due to breakage of drops of size larger than v. The second term denotes the rate of disappearance of drops of volume v due to breakage. The third term signifies the rate of formation of drops of size v due to coalescence between droplets of volume v -v' and v'. The fourth term describes the rate at which drops of volume v are lost due to their coalescence with other drops. The fifth and sixth terms denote the input and escape rates of the drops of volume v. The left hand side of the equation is the rate of accumulation of drops of volume v, as a result of their birth and death due to breakage and coalescence, as well as feed and escape.
The fifth and sixth terms of (2) vanish for a batch system. In order to solve the population balance equation, a knowledge of the breakage frequency, the probability distribution of the size of the daughter droplets, the number of fragments formed upon breakage, and the coalescence frequency are needed. Separate models are required to obtain expressions for various terms involving breakage and coalescence of drops, which are then incorporated in the population balance equation.
A brief outline of the paper is given below. As the knowledge of dma~ is important for the evaluatign of both d32 and breakage frequency, the basic framework required for its prediction is first discussed along with the information about turbulence in stirred vessels. Based on this framework, models for predicting dma~'for rheologicaUy complex dispersed phases and for situations where surfactants or drag reducing agents are added to the continuous phase are then discussed. All these models assume that a drop invariably breaks into two equal drops. It is then shown that the drops can break into two unequal parts. The conditions under which this could happen are then modelled. The breakage frequency models based on equal and unequal breakage
